The hydroxylation of tryptophan.
Products of the chemical hydroxylation of tryptophan by Fenton and Udenfriend reactions are similar to those obtained by ionizing radiation. When tryptophan is exposed to either of these systems, a mixture of four hydroxytryptophans, oxindole-3-alanine, and N-formylkynurenine is formed. This observation indicates that the hydroxyl radical attacks the aromatic nucleus as well as the 2 and 3 positions of the pyrrole ring. During gamma-radiolysis of nitrous oxide-saturated tryptophan solution and in the absence of oxygen or ferric edta, the hydroxyl radical adduct (or hydroxycyclohexadienyl radical) of tryptophan undergoes dimerization and polymerization, which results in a yellow product with maximal absorbance at 425 nm. In the presence of ferric edta, or in a Fenton system, the hydroxyl radical adduct disproportionates, and hydroxylated derivatives are formed. The yields of the hydroxytryptophans are proportional to the concentration of ferric edta to a limiting yield of 54% of the theoretical yield, which is taken to be one hydroxylated product per two hydroxyl radicals. Under these conditions, 4-, 5-, 6-, and 7-hydroxy-derivatives of tryptophan are found in the proportion 4:2:2:3, respectively. The presence of dioxygen during gamma-radiolysis increases the yield of N-formylkynurenine, but does not affect the total yield of hydroxytryptophans. Similarly, tryptophan subjected to the Udenfriend reaction yields 4-, 5-, 6-, and 7-hydroxytryptophan and N-formylkynurenine in approximately equal amounts.